SUMMARY In a study of 188 patients and 109 controls, the detection of antibody by counterimmunoelectrophoresis was used as a diagnostic aid in human infections with Bacteroides fragilis. It was found that positive results indicated current infection and negative results were not conclusive. The method used was simple, rapid, and easily performed in a routine laboratory, but further work is needed to enhance antigen potency.
Sera were taken from patients suspected of having bacteroides infection because of positive cultures or persistent, foul-smelling, purulent lesions suggesting anaerobic infection. Initial specimens of serum were usually obtained within three days of the isolation of B. fragilis, and subsequent serum samples were taken whenever possible at an interval of about 7-10 days.
CONTROL SERA Sera were also collected from patients who had no evidence of infection but had had B. fragilis in high vaginal swabs before a gynaecological operation (uninfected patients). Other control sera were obtained from healthy young male naval recruits and healthy female blood donors.
All sera used in this study were taken from blood given for other purposes.
COUNTER-IMMUNOELECTROPHORESIS (CIEP)
Tests were performed using Shandon Southern U77 electrophoretic apparatus with a Vokam DC power supply. The electrophoresis gel consisted of 0 75 % agarose and 0 75 % Noble agar (Difco) in barbitone buffer containing 40 g barbitone and 26 g sodium acetate dissolved in 4 litres of distilled water and adjusted to pH 8 -6. This buffer was also used in the electrophoretic tank; 6 ml of molten electrophoretic agar was layered onto clean 50 x 75 mm glass slides and allowed to set. Wells, 4 mm in diameter and 7 mm apart, were cut in the gel. Antigen and serum were applied to the cathodal and anodal wells respectively. A constant current of 20 mA per slide was passed through the agar gel for 90 minutes. The current was then switched off, and the slide was examined for precipitin lines using incident light against a dark background.
ANTIGEN
The antigen used was prepared from the two strains of B. fragifis found in preliminary tests to have the widest range of antigen component (Okubadejo and Allen, unpublished work) . The two strains were stored in cooked meat medium at room temperature and subcultured on Diagnostic Sensitivity Test (DST Oxoid) agar plates enriched with 10% lysed horse blood, and incubated anaerobically for 48 hours. After purity checks, the organisms were harvested from the surface of the plates and washed four times in normal saline by centrifugation at 3400 g for 25 minutes in a refrigerated centrifuge at a temperature of not more than 10'C. The washed organisms were suspended in barbitone buffer at pH 8-6, the final concentration being equivalent to approximately 20% wet weight per volume. The bacteria were then disrupted by an ultrasonic disintegrator (MSE) operating with an amplitude of 6-8 microns peak to peak at 22 kHz for a total time of 15 minutes; cooling was provided by an ice-bath. Disruption of the cells was monitored by Gram stain.
SPECIMENS, CULTURE, AND IDENTIFICATION OF BACTERIA Bacteria were isolated from routine clinical specimens including pus, blood cultures, wound swabs, high vaginal swabs, and body fluids. The specimens were cultured on blood agar and MacConkey agar and incubated aerobically; on DST Oxoid agar containing 10% lysed horse blood and 10 mg per litre gentamicin (DST-gentamicin); and on a blood agar plate without antimicrobials for anaerobic incubation. Cooked meat medium freshly prepared in this laboratory was also inoculated and incubated. After 48 hours' incubation at 37°C the plates were examined, and the cooked meat was subcultured onto blood agar and DST-gentamicin agar, which were incubated anaerobically for 48 hours. Anaerobiosis was obtained in Baird-Tatlock jars, the air having been replaced with a mixture of 95 % hydrogen and 5 % carbon dioxide. Aerobic bacteria were identified by methods described by Cowan and Steel (1974) , and anaerobic bacteria as in the Anaerobic Laboratory Manual (Holdeman and Moore, 1972) . Gas liquid chromatographic analysis of the products of glucose metabolism was also used for identification.
Patients from whom Bacteroides species other than B. fragifis were isolated were not included in this study. (Table 1) One hundred and eighty-eight patients were considered to have clinical evidence of bacteroides infection. B. fragifis was cultured from the lesions of 149 patients; cultures from the remaining 39 were negative. Table 2 gives details of the variety of clinical conditions from which the CIEP positive and negative sera were found, together with the results of cultures for B. fragilis.
Results

INFECTED PATIENTS
TIMING OF DEMONSTRABLE ANTIBODY
As the majority of sera used in this study were taken from blood collected for other reasons, we were not able to determine the precise time relationship of antibody formation to clinical infection in many patients; however, we were able to relate them in 0. A. Okubadejo, N. F. Lightfoot, and W. G. Hewitt nine patients, and details are given in Table 3 . Blood was obtained from four of the nine patients before the onset of infection, and none of these sera had demonstrable antibody. However, antibody was found in all nine sera seven to 10 days after the onset of infection, and the CIEP test remained positive for three to six weeks. All nine patients had chemotherapy, which could have modified the production of antibody.
The antibody detected with the CIEP test cannot be quantitated, and the conventional four-fold rise in titre was not demonstrable.
Discussion
Small amounts of natural antibodies, mainly IgM, (Danielsson et al., 1972; Quick et al., 1972; Rissing et al., 1974) . The antibody detected by the CIEP test is mainly IgG (Lightfoot, 1976) fragilis strains from which we prepared our antigen; the production of a more efficient antigen might result in a higher detection rate. The antigen used in our tests was a whole-cell antigen, which was likely to be bacteroides genus-specific, as described by other authors (Shinjo et al., 1971; Sonnenwirth, 1973; Hofstad, 1977) .
In conclusion, therefore, we suggest that the CIEP test, which can be performed easily in most routine laboratories and is quick and inexpensive, can be of use in confirming the diagnosis of B.
fragilis infection. Using the technique described here, a positive result confirmed infection in over half the cases, including some from whom the organsim was not isolated; a negative result was inconclusive. With further improvements in the antigen, and a more precise knowledge of the time relationship of infection to antibody production, the technique may eventually prove useful in an even higher proportion of cases. 
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